Effects of saxitoxin analogues and ligand competition on sodium currents of squid axons.
Saxitoxin (STX) and several STX analogues from dinoflagellates (genus Protogonyaulax) block sodium conductance in squid giant axons with variable potencies. Toxins, analyzed under voltage clamp, are 21-sulfosaxitoxin, 21-sulfosaxitoxin 11 alpha-hydroxysulfate, 21-sulfosaxitoxin 11 beta-hydroxysulfate, (B1, C1, C2, respectively) and gonyautoxins 2 and 3. The potency sequence for the toxins examined is STX greater than gonyautoxin 3 greater than B1 greater than C2 greater than gonyautoxin 2 much greater than C1. Guanidine, when substituted for sodium in external seawater, reduced the potency of STX to block inward current but did not affect tetrodotoxin activity. Methylguanidine also reduced the ability of STX to block outward sodium current. Inhibitory constants for guanidine and methylguanidine were 116 and 187 mM, respectively. Competition can be explained by binding at or near the toxin binding site but not by surface potential alteration.